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1.75 W, High Effi ciency, Linear Charger Replacement

®

Design Highlights
SO-8 package enables small PCB (1.12 × 0.89 inches)

High switching frequency (100 kHz) enables use of small, 

lightweight transformer (EE-13)

Low component count design: only 16 parts

Output power level and MOSFET current limit allow the 

MOSFET drain node to be left Clampless™

Half-wave rectifi cation allows input conducted EMI fi lter inductor 

to be used in the Filterfuse™ confi guration

Meets CEC 2008 standards for active-mode 

effi ciency (64% vs 55% required minimum)

<100 mW no-load input power consumption at 230 VAC

Meets CISPR-22/EN55022 B conducted EMI limits without a 

Y-capacitor

Constant-voltage/constant-current (CV/CC) output characteris-

tic is ideal for replacing 50/60 Hz transformer based chargers

Operation
The isolated fl yback power supply shown in Figure 1 was designed 

around a member of the LinkSwitch-LP IC family, the LNK564DN (U1).  

It delivers up to 350 mA at 5 V (1.75 W) from a universal input voltage 

range of 90 – 265 VAC. 

Diodes D1 and D2 half-wave rectifi y the AC input voltage. The 

bulk storage capacitor (C1) and L1 attenuate conducted EMI. 
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•

•
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Inductor L1 is covered with heat-shrink tubing, which allows it to 

act as a fuse if there is a component failure. 

The LNK564DN uses the refl ection of the secondary winding 

voltage on the bias winding to regulate the output voltage and 

current, which eliminates the need for an optocoupler.

In the CV mode (from no-load to 1.75 W), regulation is maintained 

by skipping MOSFET switching cycles. When the current demand-

ed by the load exceeds the peak power point, MOSFET switching 

cycles are no longer skipped and the internal oscillator frequency 

reduces proportionally with the voltage on the FEEDBACK (FB) 

pin, while it is between 0.8 V and 1.7 V, which provides the CC 

portion of the output VI curve. If the FB pin voltage is below 0.8 V, 

U1 will be in auto-restart mode. During auto-restart, about every 

800 ms the controller enables MOSFET switching for approxi-

mately 100 ms. The LNK564DN will remain in auto-restart mode 

until the FB pin voltage rises above 0.8 V during the 100 ms of 

enabled MOSFET switching.

The LNK564DN’s low MOSFET current limit (136 mA) and special 

transformer construction techniques enable the transformer (T1) to 

have a high winding capacitance and low leakage inductance. 

This combination allows the MOSFET DRAIN node to be left 

Figure 1.  LNK564DN Based 5 V, 350 mA (1.75 W) Flyback Power Supply.
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clampless, since the fl yback voltage remains well below the 

700 V DRAIN-to-SOURCE breakdown voltage (BV
DSS

) of U1 (see 

Figure 2). 

The internal oscillator within U1 is frequency modulated (frequency 

jitter) to reduce EMI. Together with the E-Shield™ winding 

techniques used in transformer constructing and the attenuation 

of L1/C1, the supply meets CISPR-22 conducted EMI limits 

without requiring a Y-type capacitor.

Key Design Points
Verify that the peak drain voltage is <650 V at high line, full load 

and no load conditions.

1% resistors should be used for R1 and R2, for the best output 

voltage and current accuracy.

The snubber (R4 and C4) across the output diode is only 

required for radiated EMI. Replacing D4 with a Schottky diode 

can eliminate the need for that snubber circuit.

For this converter to be left Clampless, the leakage inductance 

of the transformer must be very low (about 90 μH) and the 

primary winding capacitance must be fairly high (about 50 pF). 

The refl ected output voltage (V
OR

) should be less than 90 V to 

keep the peak of the fl yback voltage spike below 650 V.

•

•

•

•

•

Figure 2.  Drain Voltage at 265 VAC and Full Load. Flyback Voltage Spike  

 Does Not Exceed 610 V, Even Without a Primary Clamp.
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Figure 3.  Output Voltage and Current (V-I) Characteristic.
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Figure 4.  Conducted EMI Scan to EN55022 B Limits. 5 V, 350 mA at 230 VAC  

 With Artifi cial Hand Connected to Sec RTN.
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